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An efficiency increase of 8 points reduces mass flow rate by ~ 10% 
which increases Isp by approximately 1.5 sec., corresponding to more 
than 1500 Ibm of payload 
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Verify design and analysis with testing in air 
at MSFC 
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On-blade instrumentation and calibration 


Turbine Performance Optimization 



</> ? 
s g 

o £r 

0 CO 

1 

§) 2 

'« “■ 
© -C 

1 5 

ns u 

§ ^ 

^ /IN 


C 

C .S> 

5 ^ 

0 0 

tfc 

C E? 

’3 — 

</> <D 

ih L. 

E -2 

</) x 
CO <1) 

5 > 

+-» 

IS c 

CO a) 

1 1 e 6 

T 3 0 w 

5 o 0 

1 *2 

£ I® 

1. jQ 0 
0 < T3 

0 . 

Q # 


c O 

O +2 

c 0 

.hi JE 3 

E Q- T 3 

'■M at O 

Q. ™ O 

° "D O 

c 0 Jr 

g) a a 

'<£ ° c 

Q i . 2 > 

> OT 

• ® © 
Q 1 © 



Developed, enhanced, and assembled the pieces of the design 
process to enable the advanced aerodynamic design procedure 
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Neural Networks 
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Preliminary and detailed design considered 
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Detailed Design - Mean Contours 
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Results from CFD analysis indicated best performance with low H/L 
and high (less negative) uncovered turning trends in other variables 



Results - Detailed Design Optimization 



Change in suction side curvature mitigates leading edge shock effects 
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Unsteady Pressure Envelopes 
1 st Blade 28 
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Optimized Blade Rows 

Current improvement in turbine efficiency is 1 1 points. This can 
be traded for approximately 230° R in turbine inlet temperature or 
~ 2.25 seconds oflsp, or a combination of the two. 
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• Many iterations would have been saved if this had been done 

Start looking a 3D effects early 



Testing to be performed at MSFC not only for validation of design 
and analysis , but also to obtain unique supersonic turbine dataset. 
Unsteady data on the surface of the first blade will be taken 
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Test rig is currently in mechanical design 
Verification testing is scheduled for the winter of 2001 


